Designing porous bioartificial membranes for clinical use with desired morphological and transport properties by phase inversion control.
Bioartificial membranes of synthetic (poly(ethylene-co-vinyl alcohol) - EVAL, Clarene (R) ) and biological (dextran) polymers with different compositions were prepared through the phase inversion process. Dimethyl sulfoxide (DMSO) solutions of EVAL and dextran were mixed under stirring in the desired proportions and coagulated in water or DMSO (solvent)/water (non-solvent) mixture. Membrane morphologies were shown to be dependent on the synthetic and biological polymer contents and on the coagulation medium composition. Component release during solid membrane formation was evaluated by a UV method and the final composition of the bioartificial membranes established, confirming the successful entrapment of the biological component in the synthetic network. The porosity degree of the bioartificial membranes was also investigated by permeability tests and the effect of morphological characteristics on transport properties was studied. Water flux across the membranes, solute permeability and sieving coefficients were also calculated. The results revealed that the transport properties of these bioartificial membranes, obtained by the phase inversion method, could be controlled by mainly changing the preparation control parameters and the EVAL-dextran ratio.